Background
Background
Suicide is the 3 rd leading cause of death among young people. Patients with epilepsy are 2 times more likely to have suicidal ideation and 3 times more likely to plan suicide attempt. In addition to seizures, these young people experience a variety of psychiatric illnesses like depression and anxiety. Social support and coping are known to have an effect on suicidal behavior in adolescents with epilepsy. There's scanty data on this subject in Uganda. The purpose of this study was to determine the prevalence of suicidal behavior among adolescents with epilepsy at Butabika and Mulago National Referral Hospitals and associated factors.
Methods
Between 1 st August 2017 and 1 st February 2018, we sampled 223 adolescents from Butabika and Mulago National Referral Hospitals using a cross sectional study design. We used a Demographics Questionnaire, Mini International Neuropsychiatric Interview for Children and Adolescents-DSM-IV-TR version (MINI-KID), Brief COPE, and Multidimensional Scale of Perceived Social Support (MSPSS) to collect data. Data Entry was done using Epi Data and analyzed with Stata version 14. The dependent variable was suicidal behavior and independent variables were socio-demographic characteristics of adolescents and caregivers, epilepsy related factors, psychiatric co morbidity, coping strategies and perceived social support. Bi-variate and Multi-variate analyses were done to describe the associations between the dependent and independent variables.
Results
Of the 223 adolescents we recruited, (123)55.2% were male, 52.9% were aged [14] [15] [16] [17] years. The prevalence of suicidal behavior was 30.5%. Major depression was most strongly associated with suicidal behavior (aOR=9.3, CI=4.3-20.1, p<0.001). Adolescents having post primary education were more likely to have suicidal behavior (aOR=2.2, CI=1.0-4.9, p=0.046). Venting as a coping strategy was found to increase the likelihood of having suicidal behavior (aOR=2.7, CI=1.2-6.2, p=0.017) whereas perceived family social support (aOR=0.4, CI=0.2-0.8, p=0.017) and the use of the active coping strategy (aOR=0.4, CI=0.2-0.9, p=0.033) were protective against suicidal behavior.
Conclusions
Prevalence of suicidal behavior in adolescents with epilepsy is high. Major depression is associated with suicidal behavior while perceived family social support is protective against suicidal behavior.
Background
Epilepsy is one of the few medical disorders associated with an increased risk of suicide in adults as well children and adolescents [1] . The risk of suicide in adolescents with a history of psychiatric disturbances is greatest at the onset of epilepsy [2] . Adolescence is a unique time of life when there are many dynamic changes in the physical body, sexual development, socialization, and cognition [3] . Normal physiologic and psychological alterations can affect the course of the epilepsy and the considerations for medication selection [4] . Having a chronic condition like epilepsy for adolescents makes the situation dire and is a fertile ground for suicidal behavior [5] .As of 2013, suicide was the second leading cause of death among [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] year old people worldwide [6] . It is also known that suicide risk is higher in people living with epilepsy than in the general population [7, 8] and in a review of 21 studies, the average prevalence of suicide in epilepsy was 11.5% compared to 1.2% in general population with 46% having attempted suicide [9] .
A few studies have examined suicidality in children and adolescents with epilepsy. In a case control study, suicidal ideation was found in 17% of 48 children with complex partial seizures (CPS) and 18% of 39 with childhood absence epilepsy (CAE) and suicidal intent in 8% and 11% of the CPS and CAE groups respectively [10] . In another case control study of 171 children and adolescents aged 5 to 16 years in USA, suicidal ideation was found to be 20% higher in those with epilepsy than in the normal group [11] . Children and adolescents with epilepsy aged 7 to 18 years old had suicidal ideation with intent in 4.3% and without intent in 11% [12] .
Epilepsy is a chronic neurological condition that causes a range of challenges for the sufferers [13] including; unpredictable seizures, injury from the seizures, stigma, psychiatric disorders, restrictions from activities like driving, swimming, cooking, among others [5] . Multiple factors are reported to be associated with suicidal behavior among adolescents with epilepsy including socio-demographic factors, psychiatric comorbidity [14] , seizure related factors [15] , coping strategies [16] , and perceived social support [17] . Other factors that might be specific to Africa include; mythical beliefs and demonization of epilepsy [18] , scarce medical care, large treatment gap [19, 20] , and crippled health care systems; all of which make the quality of life of these adolescents with epilepsy poor [21, 22] .
Criminalization and stigmatization of suicidal behavior worsens the situation in the Ugandan setting. People still hold negative attitudes towards suicidal behavior and suicide is still a taboo [23] . According to Ugandan laws, attempting suicide is a criminal offence punishable by imprisonment as is the case in many commonwealth countries [24] . There is paucity of research on suicidal behavior among adolescents with epilepsy in Africa and specifically in Uganda. In this paper, we report the prevalence and factors associated with suicidal behavior among adolescents with epilepsy at Butabika and Mulago National Referral Hospitals.
Methods

Aims
To determine the prevalence of suicidal behavior among adolescents with epilepsy at Butabika and Mulago National Referral Hospitals and associated factors.
Study Setting
The study which informs this paper was conducted at the Child and Adolescent Mental [25] .
Mulago hospital is the largest in Uganda and is located 3 Kms from the city center. It is the National Referral for the entire country. It is also the general hospital for metropolitan 
Study design
We used a descriptive cross sectional study design.
Study Participants
These were adolescent patients with epilepsy aged 10-17 years. They were required to have been accompanied by a caregiver who would consent on their behalf. The study inclusion criteria were; (i) having a diagnosis of epilepsy as per medical records in patient files and clinical interview, (ii) falling in the age range of 10-17 years, and (iii) providing assent and informed consent by caregivers. Those excluded were those that did not understand the questions or who were unable to go through with the interview.
Sample Size Estimation
A total sample size of 223 participants was estimated using the formula for finite populations [26] . A prevalence (p) of 50% was used because no study of prevalence and of suicidal behavior in adolescents had been done in our setting. Combined, the study sites received about 88 adolescents per month and for the study period of 6 months which totaled to approximately 528 adolescents. Using the finite population correction factor calculation of sample size, the sample was adjusted for available population as shown n = n o N/(n o +(N-1)) where n 0 = 385 and N = 528.
Sampling Procedure
A consecutive sampling method with a random start was used due to time constraints. We recruited all available adolescents who met the inclusion criteria during the study period until the desired sample size was achieved. The study participants were recruited every 
Study procedure
Four research assistants (RA), who were psychiatric nurses were trained on how to administer the study tools and ethical conduct. Two were deployed at each hospital and worked hand in hand with the staff on given clinic days. The staff of all the clinics had been oriented about the study aim and target population. Upon arrival to the clinic, anyone of the available nursing staff received patient's medical forms and forwarded them to the records department which then traced the patient files and gave them to the nurse who would then queue them up for the clinicians on duty. The clinicians on duty then forwarded the adolescents with epilepsy to the research team. A brief clinical interview and review of the patient's file was done to verify the diagnosis of epilepsy according the operational definition of this study. The research team then explained the purpose of the study and obtained informed consent from the primary caregiver and assent from the adolescents, signified by affixing of a thumbprint or a signature. Those who met the inclusion criteria were then enrolled in the study. They were led to a consultation room and the data was collected using interviewer administered pretested questionnaires. The questions were mainly addressed to the adolescent and where clarification was needed, the care giver was asked. Each interview lasted approximately 20 minutes. Upon completion, the participant was helped to get their medication. The filled in questionnaires and patients file were labeled with a study number and then locked away for safe custody pending data entry. Adolescents who were found to be suicidal or having any other psychiatric disorders were forwarded to the clinician/ psychiatrist/ psychologist on duty for further management.
Study Measures
The dependent variable was suicidal behavior. Independent variables were; adolescent socio-demographic characteristics, primary caregiver socio-demographic characteristics, seizure related characteristics, psychiatric comorbidity, coping and perceived social support.
Study Instruments
All instruments were interviewer administered to all the adolescents to reduce variability in understanding of questions due to differences in literacy levels.
Diagnosis Of Epilepsy
A brief clinical interview was done. The adolescents and or their caregivers were asked if the adolescent had ever experienced unprovoked seizures more than 24 hours apart. A review of the patient's file was done to find evidence of epilepsy in the notes of the previous visits. These two sources of information were compared and used to verify the diagnosis of epilepsy as operationally defined. Those whose clinical description matched that of the operational definition and those who had their medical records supportive of epilepsy were considered to have epilepsy.
A demographics questionnaire was used to collect socio-demographic data about adolescents and their caregivers. Variables in the tool included the patient's age, sex, tribe, address, religion, level of education, address, socio-economic status and caregiver socio-demographics relating to relationship with the adolescent, marital status, house ownership, occupation, level of education and level of family income.
Mini International Neuropsychiatric Interview For Children And Adolescents (MINI-KID) was
used to assess suicidal behavior and psychiatric comorbidity. It is a short structured diagnostic interview for DSM-IV and ICD-10 psychiatric disorders. Although the MINI-KID has not been validated in Uganda, it has been internationally validated in various studies in various African cultures and it has been used in many previous studies in Uganda [28] [29] [30] . Substantial to excellent MINI-KID to K-SADS-PL (Kiddie -Schedule for Affective Disorders and Schizophrenia-Present and Life-time) concordance was found for syndromic diagnoses of any mood disorder, any anxiety disorder, any substance use disorder, and behavioral disorder.
Suicidal behavior was assessed with the suicidality module of the MINI-KID. This module includes questions on hopelessness, deliberate self-harm, death wishes, suicidal ideas, plans and attempts. Responses are either YES or NO with each having a pre-assigned score. Any score ≥ 1 was translated to meeting the criteria for suicidal behavior. Suicide risk scores were low, moderate and high when the scores were 1-8, 9-16, and ≥ 17 respectively [27] . The categories of suicidal behavior were as operationally defined, that is; passive suicidal ideation, active suicidal ideation and suicidal attempts. The Brief Coping Orientation to Problems Experienced (Brief COPE) was used to assess coping strategies [31] . A previous report to establish the reliability and validity of the been doing this a lot. The tool has 14 domains with two questions contributing to each domain. In this study, YES was taken to be any responses 3 and 4 on the scale. And for each domain, YES was taken to be anyone who had 2 YES responses on each question. The tool has been used in some studies in Uganda however has not been validated [32] .
Multidimensional Scale of Perceived Social Support -(MSPSS) was used to assess perceived social support [33] . The tool was validated and adapted for use in the Ugandan setting and was found to have good psychometric properties with Cronbach alpha values 0.79, 0.80, and 0.82 on all 3 sub-scales (Family, Friends and Significant other respectively) and internal consistency of 0.83 [34] . The MSPSS is a brief self-report questionnaire with 12 items that subjectively measure perceived social support. All study tools were translated from English to Luganda and back translated by two independent linguists. We pre-tested the tools on the first 20 adolescents with epilepsy at Butabika Hospital to assess understanding of questions and responding appropriately. The outcome helped in modification of the tools prior to data collection. Some minor modifications to the tools included, study site inclusion, and rearranging the MSPSS Likert scale correctly in the translated tools.
Statistical analysis
Data was entered using EPI DATA version 3.1 and exported into STATA version 14 for analysis. Frequencies were used to describe the sample demographic characteristics. The prevalence of suicidal behavior was calculated as the total number of adolescents who met the criteria on the Suicidality Module of the MINI-KID as the numerator and the total number of respondents as the denominator. Simple logistic regression was done to determine bivariate associations between independent variables and outcome (suicidal behavior). Odds ratio was used as a measure of association and a statistical significance was determined using a p-value of 0.05 and a 95% confidence interval. At multivariate analysis, all variables with significant association at bivariate analysis were included in the multivariable logistic regression model. We used the backward elimination regression model method to drop variables with high and or insignificant p-values. Adjusted odds ratio was used as the measure of association and statistical significance was determined using a p ≤ 0.05.
Results
We attained a sample size of 223. There were 104 adolescents interviewed from Butabika were interviewed at the Pediatric Neurology Clinic.
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The prevalence of suicidal behavior among adolescents with epilepsy was 30.5%. Most of those who had suicidal behavior had low suicide risk 42(62%) followed by those with High suicide risk 14(20%) and finally those with moderate suicide risk were the least 12(18%). Table 1 shows the different categories of suicidal behavior. 24 10.8
Major depression and generalized anxiety disorders were the most prevalent psychiatric comorbidities among the participants. Further details of the psychiatric comorbidity are shown in the Fig. 1 .
Coping strategies used among adolescents with epilepsy were use of emotional support, instrumental support, religion and active copingas shown in Fig. 2 
. Note that Substance
Use for coping encompassed use of any substance including alcohol.
Bivariate analysis between adolescent and primary caregiver sociodemographic factors associated with suicidal behavior showed that the adolescent's sociodemographic factors that were significantly associated with suicidal behavior among adolescents with epilepsy included sex, age and highest level of education of the adolescent as summarized in the Table 3 below. Having a primary caregiver who had attained post primary education and higher family income (80-140 USD) was protective against suicidal behavior among the adolescents with epilepsy. Being an orphan was not associated with suicidal behavior. More details of the primary caregiver sociodemographic factors associated with suicidal behavior are shown in Table 3 at the end of this document.
Bivariate analysis for clinical factors (Psychiatric comorbidity and Seizure related factors)
and suicidal behavior showed that besides major depression, all the other psychiatric comorbidities studied were not significantly associated with suicidal behavior (Psychotic Having had a seizure related physical injury or family history of epilepsy were also not significantly associated with suicidal behavior. Details shown in Table 4 . Bivariate analysis between perceived social support and suicidal behavior showed that adolescents who perceived their family (OR = 0. Nigeria, found the prevalence to be 20% among 170 adults with epilepsy [35] . This study is the only one in Sub Saharan Africa to investigate suicidal behavior among patients with epilepsy. There is still paucity of African studies reporting on this subject, in the studied population. Therefore, our study contributes to research on prevalence and factors associated with suicidal behavior among adolescents with epilepsy in sub-Saharan Africa.
Research on suicidal behavior among adolescents with epilepsy is limited. A study in Iran among 1,169 adolescents aged 12-17 years who had attempted suicide, found 31(2.7%) that had had epilepsy. On assessing the suicidal behavior categories in our study population, 11 (4.9%) adolescents reported suicidal attempt at least once in their life time. The Iranian study's inclusion criterion was every adolescent who had attempted suicide in a two-year period, looking for those who had epilepsy [36] . In our study, we sought to identify those who had suicidal behavior. This may explain the difference between our findings and the Iranian study.
In a Brazilian study of 139 people living with epilepsy aged 13 and older, the prevalence of suicidal thoughts was 39.6%. Among those aged 13-41 years, the prevalence was 14.4%. This study grouped the respondents based on age into groups of those 13-41 years and 42 years and older. They used non-validated questions to ascertain their outcome of interest. These questions could have been difficult for the adolescents to fathom especially those who were youngest in the group. This could explain the difference between our findings and theirs [37] . In the USA, a study of 177 children and adolescents with epilepsy aged 5-16 years, 36 (20.3%) reported suicidal ideation [38] . The difference with our study lies in the fact that children involved were younger and were less likely to have suicidal ideas than adolescents. Older children were more likely to have suicidal ideation as was in our study.
Another case control study in USA among 171 children and adolescents aged 5 to 16-yearold, found suicidal ideation to be 20% higher in those with epilepsy than in the normal group [11] . The difference with our results may lay in the different objectives and study design and the fact that younger children were included in their study. We used the DSM IV-based version of the MINI-KID which includes questions on hopelessness and nonsuicidal self-injury contributing to the scores of suicide risk. Some respondents had been feeling hopeless only without any death wishes, thoughts of suicide, plans or attempts.
These might account for a prevalence that's higher than that seen in western studies noted above. Literature on adolescent suicidality, however, does strongly indicate that hopelessness and non-suicidal self-injury are often precursors to suicidal behavior [3] .
Factors associated with suicidal behavior among adolescents with epilepsy at Butabika and Mulago hospitals
At bi-variate analysis, female adolescents with epilepsy are twice more likely to have suicidal behavior compared to the males as shown in Table 3 . Older adolescents aged 14-17 years of age were also twice more likely to have suicidal behavior compared to their younger counterparts aged 10-13 years. Adolescents who had attained at least secondary school education were twice more likely to have suicidal behavior than those who had attained primary school education and no formal education at all. These findings may be explained by the fact that those adolescents with post primary education were more likely to be older adolescents who were found to have a higher prevalence of depression than their younger counterparts. Alternatively, it could be that the psychosocial challenges, role and identity crises are worst during the later years of adolescence. Having a chronic condition like epilepsy at such a time of life especially while in school where chances of being stigmatized are highest may make it a recipe for suicidal behavior.
Female adolescents were more likely to have suicidal behavior at bivariate analysis though this relationship dissipated at multivariate analysis. It is known that suicidal behavior is more common in females than in males and that females are more likely to attempt suicide. However, epilepsy being a chronic condition, adolescent sufferers, male or female might experience the same exposure to the biological and psychosocial mediators of suicidal behavior. One important negative finding in this study was that being an orphan was not associated with having suicidal behavior as we had anticipated.
And this may be explained by the fact that adolescents with epilepsy may still be neglected or stigmatized with or without their parents. Further research is needed to explore this.
Having a primary care giver who had attained post primary education and higher family income (80-140 USD) was protective against suicidal behavior among the adolescents with epilepsy at bivariate analysis however this association did not hold at multivariate analysis. This could be explained by the fact that stigma to these adolescents with epilepsy may not change whether their caregivers have post primary education or have high family income. The adolescents may continue to feel isolated even when the family socioeconomic status is good because the interpersonal relationships may not necessarily be good as about 23.3% did not feel supported by their families.
In our study, the only seizure related factor that was significantly associated with suicidal behavior at bivariate analysis was poor adherence to anti epilepsy drugs, which was, missing medications more than once a week. Our findings show that suicidal behavior is not independently associated with seizure related factors. This was unexpected given most of the adolescents (86.1%) had poor seizure control (2 to > 10 fits a year). These finding were however similar to those found in a study on adults with epilepsy [39] contrary to two other studies; one done in Korea [40] and the other in Nigeria [35] showing that suicidal behavior was strongly associated with high seizure frequency. There is a paucity of data on the psychiatric impact on seizure-related variables in adolescents with epilepsy however in, adults, only a weak association between seizure frequency or AED poly-therapy and suicidal behavior has been reported [41, 42] .
A population-based case-control study in Denmark, among suicide cases, 492(2.32%) had had epilepsy and were 3 times more likely to commit suicide than their non-epileptic counterparts. The highest risk of suicide was identified in patients with epilepsy and comorbid psychiatric disease, even after adjusting for socioeconomic factors (13.7, 11.8-16 .0; p < 0.0001) [43] .In our study, adolescents who had major depression were 9 times more likely to have suicidal behavior than their counterparts who did not have depression.
AB Ettinger, DM Weisbrot, EE Nolan, KD Gadow, SA Vitale, MR Andriola, NJ Lenn, GP Novak and BP Hermann [12] studied 43 children and adolescents (7-18 years of age) with epilepsy, but without known psychiatric comorbidity, attending an outpatient clinic at a pediatric neurological department. They reported that 26% of the sample had significantly increased depression scores and 16% had significantly increased anxiety scores. The findings were more pronounced in the older compared with the younger group. The high rate of depression in youth with epilepsy may explain the increased suicide rates [11, 12, 44] Active coping and Use of emotional support as coping strategies were found to be protective against suicidal behavior whereas those who used venting were two times more likely to have suicidal behavior and those who used self-blame were three times more likely to have suicidal behavior than those who did not use these coping strategies. It was however only Active coping and Venting that remained statistically significant after logistic regression. Active coping was protective against suicidal behavior whereas coping with Venting was 2.7 times more likely to result in suicidal behavior. Venting would be expected to be protective since the adolescent talks about their feelings however our findings are to the contrary possibly because these adolescents may not be given a listening ear. This is important as many caregivers possibly get tired of listening to these complaints and hence ignore the plea for help.
The existing literature on the coping strategies employed by patients with epilepsy is sparse. Literature on coping strategies associations with suicidal behavior in epilepsy was hardly existent however, some studies have shown that patients with epilepsy frequently employ emotion-focused patterns of coping [16] , particularly those with refractory epilepsy [45] .Problem-focused coping mechanisms were generally preferred by people living with epilepsy compared to emotion-focused strategies (p < 0.05) in a Malaysian study [46] .
In this study, adolescents with epilepsy who perceived their family, friends and significant other to be very supporting were less likely to have suicidal behavior when compared to those who did not feel supported. At multivariate analysis though, only perceived family support remained significantly protective against suicidal behavior. A study in Brazil including 10 children and adolescents with epilepsy aged 7 to 17 years attending a Clinic of Child Neurology, using the social support scale found that family was the major source of support [47] . Social support seems therefore to act as a protective factor for suicidal behavior of adolescents with epilepsy [48] . This supports our findings at multivariate analysis.
This is the first study on suicidal behavior among adolescent with epilepsy in Uganda and perhaps Africa at large. These findings provide information that can be used to create awareness about the burden of suicide which should prompt prevention strategies and abolition of discriminating policies for example criminalization of suicidal behavior.
The findings provide a springboard for further research on this subject in this region of the world.
We used the MINI-KID, an internationally recognized diagnostic instrument, on all adolescents with epilepsy who met the inclusion criteria.
Our study was one of the few studies looking at prevalence and factors associated with suicidal behavior among adolescents with epilepsy and had a comparatively larger sample size than most of those we found in our literature review.
The findings of this study may not be generalizable to the general population because we did the study in the two national referral hospitals which means the participants might be sicker than those in the community hence inflating the prevalence of suicidality and psychiatric comorbidity.
Temporal relationships between epilepsy and suicidal behavior could not be established and so was causal associations. This is because outcome and exposure were measured at the same time. However, regarding temporal relationships, it is likely that epilepsy preceded suicidal behavior as the majority had first time diagnosis at 6 years of age while suicidal behavior was more likely in older adolescents aged 14-17 years.
Recall bias caused by differences in the accuracy or completeness of the recollections retrieved by respondents regarding events or experiences from the past. This is a methodological issue due to use of interviews or questionnaires. We however had access to the medical records of the patients and this helped limit the recall bias to some extent.
Selection bias arising from conveniently selecting all available participants which was the most feasible way to attain the sample size given available resources We did not classify the different types of epilepsy in this study. This could have gone a long way in informing us on which type is most at risk of getting suicidal behavior. We intend to do this is in subsequent studies.
Conclusion
The prevalence of suicidal behavior in adolescents with epilepsy was high. Major depression was most strongly associated factor with suicidal behavior. Having post primary education and using venting as a coping strategy increased the likelihood of suicidal behavior. Caregiver sociodemographic and seizure related characteristics were not associated with suicidal behavior. Perceived family social support and using the active coping strategy were protective against suicidal behavior.
The findings of this study may provide much needed knowledge on suicidal behavior and contribute to the reduction of negative attitudes about it. This study may further inform suicide prevention strategies in this population, contribute to research, clinical practice and policy change in ways such as these: first, integrating screening for suicidal behavior and major depression among adolescents with epilepsy should be made part of the routine care. This will offer faster identification and start of treatment for those with suicidal behavior. Secondly, designing interventions to enhance coping with epilepsy and family social support networks may help address the high prevalence of suicidal behavior and major depression among adolescents with epilepsy. Coping Strategies among adolescents with epilepsy at Butabika and Mulago hospitals.
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